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FORWARD ATTACH SHEAR BOLT

FUNCTION:
STRUCTURALLY TIES TOGETHER THE ORBITER/ENTERNAL TANK (ET) AT FORWARD
ATTACH PQINT. FPRACTURES UPON RECEIVING A FRESSURE QU'TPUT FROM EITHER OR
BOTH CARTRIDGES.

FAILURE MODE:
FREMATUEE BOLT FRACTURE

CAUSE(S):
IMPROPER MACHINING AT SEPARATICN ARER, MATERIAL DEFRCT, INTERNAL CORROSION,
EXCESSIVE FRELOAD/LOW PRELOAD, EXCESSIVE FRICTION IN MULTIBEIECE SPHIRICAL
BEARING (FMEA/CIL G2-3A-F4-1), PREMATURE PYRO FIRING (FMEA/CIL P2-3A-Fl-2]

EFFECT(S) ON:
(A)SUBSYSTEM (B)INTERFACES {C)MISSION (D)CREW/VEHICLE

{A.E,:,D} Logs OF FUNCTION - PUSSIBLE LOSS OF CREW/VEHICLE DUR TC LOSS OF
CREBITER/ET STRUCTURAL INTEGRITY.

DISPOSTTION & RATIONALE:
(AJDESTGN.{B)TEST (C)INSPECTION (D}FAILURE HISTORY (E)OPERATIONAL USE

{A) DESIGN
SAFETY FACTOR EQUAL CR GREATER THAN l.4. BREAKCOT TORQUE OF 100 INCH-LE
MAXIMUM WHILE IN MULTIPIECE SPHERICAL BEARTNG, BOLT SHANK STRAIN GAUGES
FROVIDE ACCURATE PRELOAD READOUT DURING CRBITER/EXTERNAL TANK MATE. BROLT
IS INCONEL 718 FOR CORROSICN PROTECTICN (ULTIMATE TEN3ILE 180-z00 RSI).

(B) TEST
COMPONENT QUALIFICATION TESTS: TENSION/SHEAR-LIMIT, ULTIMATE LOADS, AND
SALT FOG. CERTIFICATION REQUIREMENTS (CR) 45-325-0014.

SYSTEM QUALIFICATION TESTS: 9 FIRINGS AT AMBIENT (& UNDER LOAD) , STATIC
LIMIT AND ULTIMATE LOADS TESTS. CR=45%5=862001.
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ACCEPTANCE TZSTS: 100% DYE PENETRANT, 1003 ULTRASONIC TEST ON SHANKS AND
HCUSINGS, 100% HOUSINGS HYDROSTATICALLY FPROGF PRESSURE TESTED. 1o0%
SHANK HARDNESS TEST, 1l00% SHANK PROOF LOAD, TENSTILE TEST CCUFQNS FOR
HOUSING, PISTON, AND SHANKS VERIFIES MATERIAL INTEGRITY. FROQF TEST
ACCEPTANCE CRITERIA IS WO EVIDENCE OF CRACKS, DEFORMATION, OR PERMANENT
32T, CR-45-325=-Q014, ATD 5664 SKD3ZE100093, ATP e8avs.

CMRSED: TURNARQUND TESTS INCLUDE = SPHERICAL EEARTNG ASSEMATY IREAKAUT
TORQUE VERIFICATION AFTER EACH FLIGHT, BOLT/BEARING ASSEMELY VERIFICATION
TOR NO BINDING CURING BUILD-UP, POST-TORQUE EXPOSED THREAD CHECK, FORWaRnrD
SEPARATION BOLT/WUT TEREAD IMSPECTION, AND BOLT FRELOAD TCRQUE YVERILFICA-
TION AFTER 12 HOUR HOLD PEIR MLQ302-0015. NEW HARDWART INSTALLED EACH
FLIGHT. '

} INSPECTIOMN

RECEIVING INSPECTION
RaW MATERIAL IS VERIFIED BY INSPECTICN TO ASSURE SPECIFIZ SHUTTLE
REQUIREMENTS ARE SATISFIED.

SONTAMINATION CONTROL
CCNTAMINATION CONTROL AND CORROSICN PROTECTION PROCESSES VERITTED BY
INSPECTION. -

ASSEMBLY/INSTALLATION

SHANKS 100% DIMENSIONALLY VERIFIED AT SEPARATION CROSS SSCTTON. SELZCTELD
MANUFACTURING/ASSEMBLY STEPS ARE IDENTIFPIED BY NASA AND QUALITY ASSURANCE
AND VERIFIED BY GOVERVMENT INSPECTION MANDATCORY INSPECTTON FCIWTS (MIZ5).

IONDESTRUCTIVE EVALUATION
Oz HUNDRED PERCENT VISUAL INSPECTION, IDENTIFICATICN PERTORMED, PARTS
FROTECTION VERIFIED BY INSPECTICN.

RITICAL PROCESSES
ALL MANUFACTURING PROCESSES SUCH AS WELDING, PLATING, HEAT TREATING,
FASSIVATION AND ANODIZING ARE VERIFIED BY INSPECTION.

TQRAGE
STORAGE ENVIRONMENT VERIFIED BY INSDPECTION.

FAILURE HISTORY
NONE.

OPERATIOMAL USE
NONE. -




